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HOWARD NEEDLES TAMMEN & BERGENDOFF

December 10, 1979

!
Col. James G. Ton, District Engineer
U. S. Army Corps of Engineers
Custom House - 2nd & Chestnut Streets
Philadelphia, Pennsylvania 19106

j Re: Chesapeake City Bridge - Inspection Report 11B

Contract No. DACW61-79-D-0019, Work Order No. 1

Dear Col. Ton:

Presented herein is our 1979 report of Inspection and Evaluation of the

j Chesapeake City Bridge, crossing the Chesapeake & Delaware Canal in

Delaware. The inspection and report were done in accordance with the

requirements of Contract No. DACW61-79-D-0019, Work Order No. 1.

The inspection revealed the Chesapeake City Bridge, except for the defects

discussed in the report, to be in good condition. The report described in

derail the Inspection findings and lists the items of maintenance and

1repair which we recommend for the structure. Particular emphasis should

be placed upon cleaning and painting the steelwork, under the expansion

1 bearings.

This report is based upon inspections at the times and in the manner

described. The nature of the undertaking does not permit assurance that

there may not be latent or hidden defects in the condition of the members

1or lack of uniformity in the quality of the materials used or occurrences
subsequent to the inspections made. No responsibility can, therefore, be

1assumed for lack of integrity of the structure from unpredictable causes
or those beyond the scope of this report.I
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Col. James G. Ton, District Engineer
December 10, 1979

f 1__.a o T.o

The cooperation and assistance provided by personnel of the U. S. Army

Corps of Engineers during the inspection and preparation of this report

are sincerely appreciated.

Very truly yours,

IHOWARD NEEDLES TAMMEN & BERGENDOFF

F. H. Sterb~n

Associate[
FHS: e tm
Enclosures
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BRIDGE INSPECTION REPORT NO. liB

1979 INSPECTION REPORT

CHESAPEAKE CITY BRIDGE OVER THE CHESAPEAKE

AND DELAWARE CANAL IN MARYLAND

for the

DEPARTMENT OF THE ARMY, U. S. CORPS OF ENGINEERS

INTRODUCTION

The findings and recommendations for the 1979 inspection of

the Chesapeake City Bridge (Route designation, U.S. Route 213) which

crosses the Chesapeake and Delaware Canal was undertaken for the

Department of the Army, U. S. Corps of Engineers by Howard Needles

Tammen & Bergendoff (HNTB) and are submitted herein. A location map

is presented in Drawing 1-0.

The bridge substructure and superstructure were visually

inspected as described hereinafter. The field inspection was made

during the period of October 19 through October 26, 1979 by E. W.

Krause, P.E., and C. S. Ross. The rules and provisions outlined in

the AASHTO Manual for Maintenance Inspection of Bridges, 1978, and the

National Bridge Inspection Standards were used as guides in performing

the inspection. This report is the fifth in a series covering

inspections made on this bridge in 1969, 1971, 1973 and 1975. This

bridge was analyzed for rating in 1973.

The "Snooper" truck, "Cherrypicker" truck, motorized

maintenance traveler located beneath the road level of the tied arch

i
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and the boat used during the inspection were supplied by the Corps of

Engineers and operated by their personnel, under the direction of the

Superintendent, Chesapeake City, Maryland.

Caldwell's Diving Co., Inc. of Toms River, New Jersey, was

employed on October 10 and 11, 1979, to inspect the underwater

portions of Piers IS and IN and to perform a hydrographic survey.

Enterprise Flasher, Inc., of Wilmington, Delaware was

employed to provide traffic control.

Reference material used by our personnel included past bridge

inspection reports, and "as-built" contract and rehabilitation

drawings. This data supplemented by the current inspection findings,

field measurements and photographs pertaining to the bridge's current

condition, provided the information required to complete this report

and the structure inventory and appraisal form attached hereto.

( I
I
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Chesapeake City Bridge 1

1.01 GENERAL INFORMATION

The Chesapeake City Bridge was designed by Parsons,

Brinkerhoff, Hogan and MacDonald, New York City, and was constructed

during the period 1947-48. The bridge is a fixed, high level, two

lane highway structure. It consists of a 540 foot steel tied arch

main span, flanked on the north and south sides by a series of 14 and

18 riveted plate girder spans, respectively, ranging in length from

approximately 80 feet to 136 feet. The total length of the structure

between abutments is approximately 3,955 feet. Vertical clearance

above mean high water is 135 feet.

Center-to-center of trusses of the arch span is 33 feet 6

inches. A motorized maintenance traveler is provided under the main

span. The approach girders, spaced at 27 feet-4 inches, are supported

on the ends of tapered floorbeams, cantilevered beyond the pier top.

The center-to-center distance between floorbeam bearings is 11 feet.

The roadway width between the 10-inch high concrete curbs is 25 feet.

The deck which was replaced in 1978, is a reinforced concrete slab

constructed on permanent metal deck forms, except for the center bay

which was constructed using removable forms. Nominal depth of the

deck slab in the approach spans and the arch span is 8-1/2 inches.

The concrete sidewalk on the east side of the roadway is 4 feet wide.

Access to the sidewalk is provided by staircases cast integrally with

Piers IOS and 10N. Bridge railings are steel. There are no roadway

lights on the bridge, but lights illuminating the sidewalk are located

in the adjacent railing.

All piers and abutments are constructed of reinforced

concrete. The abutments and piers are designed with pile supported

footings, but some piers are indicated on the "as-built" drawings as

Chesapeake and Delaware Canal, are faced with granite in the tidal

( zone.r Z O e
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Chesapeake City Bridge 2

Construction of a new deck, including a sidewalk, slope

paving under the abutments and modifications of structural steel

members and drainage, were completed in 1978 under a rehabilitation

contract.

The structure was designed under AASHO 1935 Specifications

for live load of H20. The bridge is posted for a 55 mph speed limit

on the north and south approaches, but there is no posted load limit.

A general structure information sign is located at each end of the

structure.

General views of the bridge are shown in Photographs I and 2.

A general plan and elevation of the structure, with pier and panel

point designations referred to in this report are shown on Drawing

1-1.

A number of items of work have been performed by Governent

Forces since the 1975 inspection. A chain link fence has been erected

outside both bridge rails for the entire length of the bridge; in-

terior of the tie girders cleaned, caulked and painted; collision

damaged railings repaired and spot painted; and roadway drains

flushed.

No major structural problems were observed during the inspec-

tion although many items are in need of repair. Description of the

condition of elements of the bridge and recommendations for repairing

certain items are described in the following report. A list of these

items are tabulated at the end of the report for reference. Colored

photographs are included to illustrate items discussed in the report.

The structure inventory and appraisal sheet is included at the end of

the report.



Chesapeake City Bridge 3

Photograph 1 - Chesapeake City Bridge - Elevation of

tied arch span and portions of the

the north and south approaches

looking west.

Photograph 2 -Roadway view, looking south through

arch span.



I Chesapeake City Bridge 4

11.02 INSPECTION PROCEDURE

I Substructure

The abutments and piers were observed from a "Snooper" truck,

a "Cherrypicker" truck, a maintenance traveler, a boat, and from

accessible vantage points on the ground. The underwater portions of

Piers IN and IS were inspected by a diver. A hydrographic survey of

the canal bottom was made during the inspection for comparison with

the channel elevations recorded during previous inspections.

Superstructure

The bottom portion of the railings, edge of roadway deck,

steel work, and deck on the underside of the approach spans were

inspected from a "Snooper" truck, a "Cherrypicker" truck and from pier

tops. (See Photograph 3.) The tied arch span above the roadway level

was inspected from a "Cherrypicker" truck and from the inspection

walkway on the top chord. The tied arch below roadway level was

observed from the motorized maintenance traveler and from the top and

jinterior of the tie girders.

The top surfaces of the deck, sidewalk, curbs, joints and the

top portion of the railings were inspected from the roadway.

Rocker leans were measured and recorded for comparison with

past readings and for future reference.I
I
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Chesapeake City Bridge 5

Photograph 3 -HNTB personnel inspecting underside of

girder span from a "Snooper" truck.

SUBSTRUCTURE

Main Piers

a) Pier 1IS

There are vertical cracks with efflorescent staining on the

east and west faces of the both pier shafts. (See Photograph 4.)

There is a 21-0" x 8" x 2" spall on the southeast corner of

the east pier shaft, and an 18" x 8" x 4" and a 12" x 6" x 2" spall on

the northeast corner of the west pier shaft. (See Photograph 4.)

These spalls are located just above the granite-concrete interface.

The ladder extending from the superstructure to the top of

the pier cap ends on a small platform cantilevered from the pier cap.

It was noted that there is no railing around the platform.

Li



Chesapeake City Bridge 6

Photograph 4 - Pier IS - Spall on the northeast

corner of the east shaft. Efflor-

escent staining on the east face

of the shaft is visible.

b) Pier IN

There are vertical cracks with efflorescent staining on the

east and west faces of the west pier shaft.

Recommendations

For the surface concrete spalls, cleaning the spalled

surfaces and patching with epoxy and mortar is recommended.

The vertical cracks in the pier shafts should be kept under

observation.

In the interest of safety, erection of a railing around the

platform, at the base of the ladder leading to the top of Pier IS, is

recommended.

Ii;j~jj~jjjj=



I Chesapeake City Bridge 7

J Approach Piers

IThe condition of the pier concrete is good. Host piers

exhibit hairline vertical cracks, some exhibiting efflorescent or rust

stains.

Unplugged construction form-tie holes were noted at random

locations in the sides of pier struts and pier caps. Grout plugs

placed in the form-tie holes on Piers 12S and 14S are loose and can be

removed by hand. There are homes and a school adjacent to these

piers.

Several approach piers have spalls. The location and nature

of these deficiencies are outlined hereinafter.

Pier 6Sz There is an 8" x 6" x 2" spall on the northwest corner of

the pier shaft.

Pier 4N: There is a 14" x 14" x 1" spall on the southwest corner of

the pier shaft.

Piers 7N and ION: There are minor surface spalls on the pier shafts.

Recommendations

It is recommended that the spalls on Piers 6S and 4S be

cleaned and patched with epoxy mortar.

The hairline vertical cracks in the pier stems should be kept

under observation.

J The loose grout plugs in the form tie-holes on Piers 12S and

14S should be removed because they are potentially dangerous to

i vehicles or pedestrians passing below or adjacent to them.

* The unplugged form-tie holes, which are of no significance,

Ibut are unsightly should be filled with epoxy and mortar when other

work Is being performed at these pier locations.~L I



I Chesapeake City Bridge 8

IAccess Stairways (at Piers ION and lOS)

j Access stairways are attached to the shafts of Piers ION and

1OS. These staircases provide access to the sidewalk located on the

east side of the bridge. The portion of the stairways from the ground

level to the pier cap is constructed of concrete and the portion above

the pier cap is constructed of steel. The railings are steel.

There is a 6" x 6" x 1" spall with exposed reinforcing steel

on the 3rd landing of the stairway at Pier lOS and a 6" x 8" x I"

spall with exposed reinforcing steel at the 2nd landing on Pier lOS.

The steel portion of the stairways is in good condition

although there are rust stains at the junction of the risers and

treads of the steel portion of the stairway at Pier IOS.

The railings on Pier IOS are in good condition. Most of the

handrails on Pier ION are broken or missing.

The sidewalk at the base of Pier ION has cracked and settled;

it is a potential tripping hazard.

There is an accumulation of sand on the stairway at Pier ION.

Recommendations

For the surface concrete spalls, cleaning the spalled

surfaces and patching with epoxy and mortar is recommended.

The broken and missing handrails on Pier ION should be

repaired or replaced.

IThe cracked and settled sidewalk at the base of Pier ION

should be replaced.

I



Chesapeake City Bridge 9

Periodic cleaning of both stairways is recommended to avoid

the accumulation of sand.

Gaps between the riser and treads of the steel portion of the

stairway at Pier lOS should be cleaned and sealed.

Abutments

a) South Abutment

The backwall exhibits hairline vertical cracks at about three

feet spacing.

The slope paving is in very good condition.

b) North Abutment

Four pieces of steel were noted wedged between the backwall

and the concrete deck. (See Photograph 5.) This metal may restrict

the movement of ther superstructure or damage the backwall or the

concrete deck.

The slope paving is in very good condition. (See Photograph

6.)

Recommendations

The pieces of steel wedged between the backwall of the north

abutment and the concrete deck should be removed.

The cracks in the backwall of the south abutment should be

kept under observation.

I
I



Chesapeake City Bridge 10

Photograph 5 - Pieces of steel jammed between back-

1 wall of north abutment and concrete

deck.I
I
I
I
I



Chesapeake City Bridge 11

Photograph 6 - Slope paving at the north abutment.

Pier and Channel Investigation (Below Water)

j The underwater inspection of Piers IN and IS was made by

Caldwell's Diving Company, Inc., of Toms River, New Jersey. The

diver's firm furnished the necessary personnel and equipment to

complete the underwater inspection work. The subsurface examination

of the piers and the adjacent canal bottom was made using scuba diving

I equipment.

A thorough subsurface examination of the piers was made of

the granite and concrete to the bottom of the canal. The piers were

checked for stone and concrete damage and loss of mortar from the

granite joints. The granite surface of the pier shafts was inspected

l by the diver moving up, down and across the pier face, following the

joints in the granite block. Concrete surfaces below the granite

facing and above the canal bottom were examined across each pier faceI
I



Chesapeake City Bridge 12

in areas sized by the extent of the diver's reach. The canal bottom

surrounding the piers was examined for scour.

The joint between the concrete and the granite blocks of the

pier shafts, shown at Elevation +12.0 on the contract drawings, was

the reference elevation used to establish the M.L.W. during the diving

and hydrographic survey work.

According to as-built drawings, Piers IN and IS are founded

on H-piles driven inside a stay-in-place sheet pile cofferdam and

capped with a 15-foot deep tremie concrete seal. This supports a

9-foot thick distribution block with a top elevation of -22.5. Twin

pier shafts are supported on top of a 9-foot deep concrete base,

constructed on the distribution block. The pier shafts are faced with

granite between Elevation 0 and Elevation +12.

The detailed findings of the underwater inspection of the

piers and the channel survey soundings follow.

a) Piers IN and IS

The concrete bases and distribution blocks were exposed above

the mud line only on the channel side of Piers IN and IS. Concrete

surfaces and granite facings were reported to be in excellent con-

dition except for a one-foot square area of spalled concrete on the

east face of the east pier shaft of Pier IN. This area is located 5

feet to 6 feet below mean low water.

b) Channel Survey

Fathometer readings were taken to record the existing channel

bottom. The readings were taken on seven range lines parallel to the

bridge, including the bridge centerline, lines along the outside facesIof the shafts and in lines approximately 50 and 100 feet east and

west, respectively of each pier face. The fathometer readings were

recorded on Drawing 1-2 and the elevations derived from these readings
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are shown on Drawing 1-3, appended. They indicate a fairly uniform

bottom between Elevations -36.5 and -43.5, extending through a channel

width of 450 feet. Comparison of the latest profile lines with those

shown in the 1975 report shows that the present canal bottom is

deeper; the canal bottom was dredged in the summer of 1979.

SUPERSTRUCTURE STEELWORK

Fixed Bearings

All fixed bearings were in place and secure on the pier tops.

Many pin openings have accumulations of pack rust and paint.

These materials in the pin openings should be removed, the openings

thoroughly cleaned and painted.

Sole plates and masonry plates exhibit surface pitting and

rusting. These areas should be cleaned and spot painted with a system

compatible with the existing paint system.

Expansion Bearings - Abutments

The expansion bearings at the abutments are the sliding type

consisting of sole plates, bearing on bronze base plates, with lubrite

inserts.

The east and west bearings of the south abutment do not

appear to be functioning as indicated by unbroken paint at the lubrite

plate - sole plate interface. After rust and paint at these

interfaces have been cleaned, the bearings should be monitored for

movement. If they are not functioning, additional remedial work may

be required.

The bearing assemblies at the north abutment appear to be

functioning. There is some rusting at the lubrite plate-sole plate

interface that should be cleaned.

- -. i
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Sole plates and masonry plates at both abutments exhibit

surface pitting and rusting. These areas should be cleaned and spot

j painted with a system compatible with the existing paint system.

Expansion Bearings - Girder Spans

The expansion bearings are the rocker type. Rocker leans

were measured and compared with past readings. These readings are

tabulated on Drawings 1-4 and 1-5, appended. The position of all

rockers were as expected or within tolerable ranges for the

temperature at the time of the inspection. However, comparison of the

rocker leans with past readings at Pier IS indicate the possible

movement of one or more piers. The number of and variation of

readings does not allow a definite conclusion. Tl-..refore, annual

readings of the rocker leans on Piers 2N, IS and 3S are recommended.

There are accumulations of pack rust, concrete, paint and

debris between many rockers and their masonry plates and in many pin

openings restricting movement of these devices. (See Photographs 7

and 8.) These materials should be removed, the pin openings

thoroughly cleaned and painted.

ie

Photograph 7 - Pier 9S - Debris under northeast rocker.

lx i
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Photograph 8 - Pier 16S - Rust and dirt in rocker pin

opening.

Most masonry plates exhibit surface pitting and rusting. The

anchor bolts and their nuts connecting bearing units to the floorbeams

are rusted. These plates should be cleaned and spot painted with a

system compatible with the existing paint system.

Expansion Bearings - Arch Spans

The expansion rockers at Pier IS appear to be functioning

properly.

The roadway stringers in the arch span are supported at the

floorbeams by plate bearings. Provisions for movement are made at one

end of each stringer while the opposite end is fixed. Concrete and

debris on and behind the bearing units at L2', L3', L4', L5', L6',

L7', L7, L5, L3 and L2, are restricting movement and should be

removed.

I
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The sole plate of the second stringer west of the east tie

girder on the south side of L2 is not bearing fully on its fill plate.

To obtain proper bearing, a shim plate should be installed between

these plates.

Base plates, fill plates and anchor bolt nuts exhibit surface

pitting and rusting and should be cleaned and spot painted with a

system compatible with the existing paint system.

Structural Steel - Girder Spans

Alignment of individual members is good.

Under or adjacent to most expansion joints heavy rusting has

occurred at the floorbeam upper and lower flanges, their cover plates,

lower portions of the floorbeam web and web stiffeners, the upper and

lower flanges of diaphragms, the web and the upper and lower flanges

of stringers. The heaviest rusting has occured at the end diaphragms

which support the filled expansion joints. (See Photographs 9, 10 and

Photograph 9 - Typical deterioration of bottom flange

angle of girder span floorbeam under

expansion joint.

II
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Photograph 10 - Typical deterioration of bottom flange

angle of girder span floorbeam under

expansion joint. Sand on bottom

flange angle is visible.

Photograph 11 - Typical deterioration of upper flange of

a diaphragm under an expansion joint over

a fixed pier of a girder span.II
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The deterioration of the structural steel on the fixed piers

may be the result of leakage through the original filled expansion

joints, which have since been replaced. No leakage through the

present expansion Joints was observed during the inspection.

Deterioration of the structural steel at the expansion piers

is due to leakage at drainage troughs located under all finger Joints.

Sand and moisture were noted on pier tops and on the bottom flanges of

many end floorbeams during the inspection. (See Photograph 10.)

These rusted areas should be cleaned in accordance with the

applicable SSPC Specifications and spot painted with a protective

coating system compatible with the existing paint system. Although

section loss did not appear to be structurally significant, the

members should be measured and evaluated after cleaning to detarmine

if reinforcing of these deteriorated members is required.

Many rivets are starting to deteriorate in the lower flange

angles of the floorbeams, adjacent to the expansion joints. The

rivets in the lower flange angles should be cleaned and painted

promptly to prevent further section loss of the rivet heads that will

eventually require their replacement.

A nut is missing from a bolt on the top flange of the west

girder adjacent to the fourth floorbeam north of Pier 2N. This nut

should be replaced and tightened in accordance with the AASHTO

requirements.

Excessive section loss was noted on lower end of the

jsouthwest bearing stiffener at Pier ION. The area of deterioration is

I foot long and 3 inches wide. This area should be cleaned and a

patch plate added.

(Concrete was noted on the lower interior flange angle of the

girders between Piers 3N and 6N and Piers 8S and 9S. This concrete

!
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should be removed because it is potentially hazardous to vehicles and

pedestrians passing below or adjacent to it.

IStructural Steel - Arch Span

I a) Superstructure Below Roadway

The structural steel is in good condition. Moderate rusting

has occurred on the upper and lower flanges of diaphragms, upper

Iflanges of floorbeams, and the webs and the upper and lower flanges of
stringers under or adjacent to all the filled expansion joints. (See

Photographs 12 and 13.) Leakage was observed at floorbeam L7 between

the fifth and sixth stringers west of the east tie girder. The

deterioration of the structural steel at all other locations may be

the result of leakage through the original joints, which have since

been replaced.

Photograph 12 - Typical deterioration of lower flange

of diaphragm, web and lower flange of

stringer, and bearing plates under an

expansion joint of tied-arch.
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Photograph 13 - Typical deterioration under expansion

joints of tied-arch span.

Sand and moisture were noted on most lateral gusset plates

located at the ends of the floorbeams. (See Photograph 14.) Rivet

heads are deteriorating on the lower flanges of floorbeams and the tie

girders at the gusset plates.

These rusted areas should be cleaned in accordance with the

applicable SSPC Specifications and spot painted with a protective

coating system compatible with the existing paint system.

I Rivets in the lower flanges of floorbeams and tie girders at

the gusset connections should be cleaned and painted promptly to
I prevent further section loss that will eventually require their

replacement. These gusset plates should be washed each spring to

remove roadway salts and sand that splash on them from the openings

I between the roadway and the tie girders.

-
fI
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One section of the walkway grating located adjacent to the

east tie girder between LO' and Li' is not properly fastened and its

edge projects above the adjacent grating presenting a tripping hazard.

One section of grating adjacent to the north floorbeam at LO' projects

above the adjacent section and presents a tripping hazard. These

sections of grating should be reset or replaced.

Photograph 14 - Typical accumulation of sand on lower

lateral gusset plate of tied arch.

Corrosion of floorbeam and tie-girder

lower flange angles and webs is evident.

b) Superstructure Above Roadway

The arch superstructure is in good condition except for areas

Jof paint blistering and related rusting (refer to CONDITION OF PAINT
AND EXTENT OF DETERIORATION).

Rust has caused a 1/2 inch separation between the edges of

upper splice plate and upper cover plate at Panel Points U2 and U3 of

!
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the east and west arches. (See Photograph 15.) These gaps should be

cleaned and sealed.

Photograph 15 - Separation of corner of upper splice

plate and upper cover plate on the

top chord of the west tied arch due

to rust.

The ladder on the west side of the tied arch at L7'-UT' has

sustained impact damage. The damage should be repaired and spot

painted or the damaged section replaced.

c) Interior of Tie Girder

The interior of the tie girders is in very good condition.

I One rivet is missing in the connection of the east web and

vertical leg of the angle connecting it to the interior diaphragm of

i tie girder between L2' and L3' is missing.

jThe missing rivet should be replaced with high a strength

bolt and tightened in accordance with the AASHTO requirements.!

.. :



,4

Chesapeake City Bridge 23

A few rivets were missing in the angles connecting the

interior diaphragms and the tie girders at the following locations:

East tie girder - LI', between L3' and L4',

south of L7, L6 and L5

West tie girder - L4', L6, L4 and L3

At these locations, holes have been drilled only in the legs

of the angles probably as a result of incorrect fabrication. No

remedial action is required..

The interior of both tie girders are dry and free of debris.

Two drain holes in the west tie girder and half of the drain holes in

the east tie girder were without screens. Since the screens were

originally installed to prevent the entry of birds, they should be

replaced.

CONDITION OF PAINT AND EXTENT OF DETERIORATION

The condition of the paint on the girder spans is good,

except on the structural steel under or adjacent to the expansion

joints (refer to Structural Steel - Girder Spans). There are areas of

minor rusting and pitting of paint on the top and bottom flanges of

floorbeams and stringers, and the lower flange cover plates of girders

and gusset plates.

The webs of the channels supporting the tooth dams are

heavily rusted adjacent to the drainage troughs.
4

The condition of the paint on the structural steel of the

arch span located below the roadway is good, except under or adjacent

to the expansion joints (refer to Structural Steel - Arch Span -

I Superstructure Below Roadway). There is some pitting and blistering

of paint of the flanges of stringers.( I

!
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There are isolated areas of blistering of paint and minor

section loss on the superstructure of the arch span located above the

roadway, including the interior of the hangers and upper chord. The

heaviest blistering is on the roadway side of the hangers. (See

Photograph 16.)

Photograph 16 - Typical blistering of paint and

corrosion on the roadway face of

the tied arch hangers.

The exterior of the webs of the tie girders exhibit isolated

areas of blistering of paint and minor rusting.

The paint in the interior of the tie girders is in good

condition. There are some isolated areas of pitting and peeling of

paint in the interior of the west tie girder.

.
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The condition of the paint on the bearings is discussed in

SUPERSTRUCTURE STEELWORK - Fixed Bearings and Expansion Bearings.

The bridge railing exhibits areas of paint pitting and minor

rusting.

To prevent deterioration caused by rust, all rusted surfaces

and all areas of pitted or peeled paint should be cleaned in accor-

dance with the applicable SSPC Specifications and spot painted with a

protective coating compatible with the existing paint system.

The webs of the channels supporting the tooth dams should be

coated with coal tar epoxy after their cleaning.

The following locations entrap moisture and promote rusting:

1. Back to back of angles comprising lateral members

of the tied arch.

2. Gaps between web plates and the legs of angles of the

lower and upper chords of the tied arch.

3. Gaps between edges of cover plates at the base of

hangers of the tied arch.

4. Gaps between plates and angles of floorbeams and

girder at gusset plate connections on the underside

of the tied arch.

5. Gaps between top plate of upper chord and the east

and west gusset plates at the ends of both tied

arches (See Photograph 17.)

6. Gaps between web plates and legs of angles of lateral

members of the upper chord of the tied arch.

These gaps should be cleaned and sealed in order to avoid

extensive future repairs.

!.
,1I
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II

Photograph 17 - Rust in gap between upper plate

and gusset plates at the north

end of the upper chord of the

east tied arch.

I Pigeon roosts were noted in the upper chords of the arch

span. (See Photograph 18.) There is a heavy accumulation of bird

excrement in these members. We suggest screening the openings in the

upper chords to prevent access to birds, as was done to the openings

in the tie girders, after the bird excrement has been removed and any

subsequent paint damage repaired.I
There is a heavy accumulation of bird exrement on the lateral

* imembers on the underside of the tied arch between LO' and L3' and LI

and L2, and on the lower gusset plate connections of the upper chord

I
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and lak rals of the tied arch. This excrement should be cleaned from

the steel surfaces and all subsequent paint damage repaired.

A-

Photograph 18 - Pigeon roost in upper chord of tied arch.

BRIDGE DECK

a) Below Deck

The stay-in-place forms used for the deck are in very good

condition.

The exposed concrete where stay-in-place forms were not

j employed is in very good condition.

Ib) Above Deck

The deck is in very good condition, exhibiting scattered

minor transverse cracking.

i The concrete deck adjacent to the edges of the steel angles

of most expansion joints exhibit minor spalling. This deterioration!
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should be kept under observation and the spalled areas repaired with

epoxy mortar if they continue to deteriorate.

Sand was present adjacent to most of the bridge curb lines.

These accumulations should be cleaned on a regular basis to prevent

blockage of roadway drainage units and damage to the bridge expansion

joints.

c) Approach Pavements

The approach pavements are in good condition.

d) Roadway Joints

The neoprene compression joint seal at many expansion joints

has either settled or had been set improperly as evidenced by their

position. The top surface at individual joints varies along its

length and in some locations is 1/2" below the finished roadway grade.

(See Photograph 19.)

Photograph 19 - Sand on expansion joint; finished grade

of neoprene seal varies along its length.I
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There is minor separation of the neoprene compression joint

seal and joint angles at several locations. This will eventually

permit the passage of water through the roadway joint. Joint leakage

was noted only at L7 of the tied arch; during the time on the

inspection it did not rain. Corps of Engineers' personnel had stated

that the deterioration of the structural steel under or adjacent to

the expansion joints was due to leakage of the original joints prior

to their replacement in 1978.

Most expansion joints are full of sand and grit accumula-

tions. These accumulations should be removed on a regular basis to

prevent damage to the neoprene seal and separation of the neoprene

seal from the angles which will permit leakage.

RAILINGS, FENCES, CURBS AND SIDEWALKS

Bridge railing and approach guide railing are in good

condition. One section of the east bridge rail has impact damage.

This damage should be repaired and spot painted.

Several bridge post caps are missing on the west rail between

Piers 2N and 3N should be replaced.

Fencing located on the outside of the bridge rail s in good

condition. The fence located between LO' and LI' of the east arch

should be properly anchored to its post.

Curbs and sidewalks are in good condition.

Two bolts attaching the west guide rail to the concrete

parapet located 3 feet south of the south abutment are loose. These

bolts should be reset in non-shrink grout.lI
I

!
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DRAINAGE

The steel straps securing the copper drainage baffles to the

channel diaphragms are heavily deteriorated at all tooth expansion

joints. (See Photograph 20.) These baffles, which were designed to

direct the roadway rainfall runoff that passes through the tooth dams

into the troughs, are sagging and displaced due to the lack of

i support. The lower edges of many baffles are now located outside the

drainage troughs. The result of these baffle displacements is that

water and debris fall on the structural steel and pier tops below.

(See Photograph 21.) During this inspection water and sand was noted

at these locations.

Photograph 20 - Typical deterioration of straps

Iattaching copper baffles to dia-

phragm at drainage troughs.

IAll the straps securing the drainage baffles should be

1 replaced with galvanized straps and hardware and the baffles reset.

I
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Photograph 21 - Gap between drainage trough and copper

baffle that allows water to fall on

structural steel and pier top below

trough. Tooth dam can be seen through

this gap.

Several roadway drainage inlets are clogged with sand and

debris. (See Photograph 22.) Many of the drainage troughs are

partially clogged with sand and debris. Sand was noted along both

curb lines of the roadway. Periodic cleaning of the roadway and

flushing of the drainage inlets and troughs is required.

The elastomeric caulking around many inlets is missing and

should be replaced.

The drainage ditch located east of the bridge between Piers

14S and 15S is choked with weeds. Water is ponding in the ditch south

of Pier 14S due to this blockage. The weeds should be removed to

render this drainage ditch operable.
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Photograph 22 - Drainage inlet alongeast curb line

clogged with debris.

Erosion is evident beneath the drainage pipes on Piers 16S

and 17S. Stone placement was noted at these locations, but has

settled. Additional fill is required at these locations.

Sections of the paved drainage gutter adjacent to the north

abutment's slope paving have settled and should be reset to their

proper grade.

Debris in the lower end of the paved drainage gutter located

on the west side of the north abutment's slope paving should be

removed.

Portions of the brick collar under the casting of the manhole

located 20 feet southeast of Pier 2S is broken and should be replaced.

I
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I GENERAL SITE AREA

J Excessive weed overgrowth is present under the bridge be-

tween Piers 7N and the north abutment, and Piers IS and 2S. Re-

moval would improve the appearance of the bridge's right-of-way and

prevent dumping of debris. The heavy weed growth adjacent to the exit

from the stairway at Pier ION could be a tripping hazard and should be

removed.

There are encroachments on the bridge right-of-way between

Piers 3S and 4S and between Piers 8S and 9S. These include fencing,

firewood and wooden pallets. Residents near the bridge right-of-way

should be cautioned about storage or other use of the property.

A firehose being used to pump water across the bridge has its

discharge end hanging from the bridge adjacent to Pier 2S. The ground

beneath the discharge end of this hose is heavily eroded. This area

should be filled with stone or gravel to prevent future erosion.

The land under the bridge between Piers 8S and IOS and 3N and

4N has holes that will fill with water when it rains. Regrading would

eliminate this condition.

A town hydrant located between Piers 12S and 13S is leaking

and causing ponding of water between Piers 13S and 14S and erosion

adjacent east face of Pier 15S. This leak should be repaired, and the

flooded area regraded and eroded area filled.

Several lenses, bulbs and protective shields of the hand-

rail lighting system located adjacent to the east sidewalk are broken

or missing and should be replaced.

Pier numbers which have been written on the south piers are

incorrect and should be revised. Adding numbers on the north piers,

and on the railing above che piers to facilitate identification is

suggested.
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1.04 SUMMARY

The Chesapeake City Bridge is in good structural condition.
The most important items of maintenance and repair relate to cleaning

and painting metalwork under the joints in the girder spans. Periodic

cleaning of the roadway gutters, neoprene expansion joints, and

flushing of the roadway drainage system and tied-arch lower gusset

plates would be a cost-effective preventative maintenance program.

11.05 Recommendations

fThe 1979 inspection of the Chesapeake City Bridge revealed

deficiencies, described in the report. These deficiencies and reco-

mendations for repairing these items and for maintenance are

summarized as follows:

I SUBSTRUCTURE

1Main Pier

1. Pier IS: Patch surface spalls with epoxy and mortar. KeepIthe cracks in the pier shafts under observation. Erect a safety

railing around the platform at the base of the ladder leading

from the superstructure to the top of Pier IS.

2. Pier IN: Keep the cracks in the pier shafts under observa-

Ition.

JApproach Piers

3. Repair spalled concrete with epoxy and mortar.

4. Keep cracks in the pier shafts under observation.

5. Remove loose grout plugs in form tie-holes on Piers 12S

and 14S.

6. Fill unplugged form tie-holes with epoxy and mortar when

other work is being performed at a pier location.

1
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Access Stairways

7. Repair spalled concrete with epoxy and mortar.

8. Repair or replace broken handrails on Pier ION.

9. Replace cracked and settled sidewalk at base of Pier ION.

10. Remove sand from Pier ION stairway. Periodic cleaning of

both stairways is recommended.

II. Seal gaps between riser and treads of steel portion of

the stairway at Pier IOS.

Abutments

12. South Abutment: Keep backwall cracks under observation.

13. North Abutment: Remove metal wedged between backwall and

concrete deck. Keep backwall cracks under observation.

l SUPERSTRUCTURE STEELWORK

I Bearings

1 14. Remove debris in pin openings and repaint. Remove debris

from under rockers.

15. South Abutment: Monitor bearing units, after rust and paint

at lubrite plate - sole plate interface has been removed, to

ascertain if they are functioning.

16. Remove concrete on and behind bearing units of floorbeams

L2', L3', L4', L5', L6', L7', L7, L5, L3, and L2 of arch

1 span.

17. Install shim plate between sole plate and its fill plate

jat the 2nd stringer west of the east tie girder at the south

side of L2.

18. Take annual readings of rocker leans on Piers 2N, IS and 3S.

I

-- 4 I
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J Structural Steel

19. Clean and paint rusted steel under or adjacent to the expansion

joints of girder spans. Section loss should be measured and

evaluated after cleaning to determine if reinforcing of these

deteriorated members is required.

20. Replace missing nut of threaded fastener on the top flange

of the west girder adjacent to the fourth floorbeam north

of Pier 2N.

21. Install patch plate on the southwest bearing stiffener at

Pier ION.

22. Remove concrete on lower interior flange angle of girders

between Piers 3N and 6N and Piers 8S and 9S.

23. Wash roadway salts and sand from lower gusset plates of the

arch superstructure below the roadway each spring.

24. Reset or replace damaged walkway grating located on underside

of tied arch between LO' and Ll'.

25. Clean and seal gaps between upper splice plate and upper cover

plate at Panel Points U2 and U3 of both arches.

26. Repair and spot paint, or replace damaged ladder at L7'-U7' of

the west side of tied arch.

27. Install a high strength bolt in east web of east tie girder

between L2' and L3'.

PAINT

28. Clean and spot paint rusted surfaces and areas of peeled and

blistered paint.

29. Clean and paint webs of channels supporting tooth dams with

coal-tar epoxy.

30. Seal gaps between structural members that entrap and promote

rusting.

31. Remove bird excrement from interior of upper chords of tied

arch and screen all openings.( 32. Clean all steel surfaces of bird excrement.
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I BRIDGE DECK

33. Keep spalling adjacent to expansion joints under observation

and repair with epoxy mortar if spalling continues.

34. Clean roadway deck and joints of sand and debris on a regular

basis.

RAILING, FENCES, CURBS AND SIDEWALKS

35. Repair and spot paint collision damaged east railing between

Piers 5N and 6N.

j 36. Replace missing bridge post caps.

37. Secure fence to post on east side of tied arch between LO'

and LI'.

38. Reset loose bolts connecting west guiderail to parapet

adjacent to the south abutment in non-shrink grout.

DRAINAGE

39. Replace deteriorated straps securing the drainage baffles at

j expansion piers with galvanized straps and hardware.

40. Flush roadway inlets and drainage troughs.

41. Replace missing elastomeric caulking about inlet gratings.

42. Remove weeds in the drainage ditch located east of bridge
between Piers 14S and 15S.

43. Place stone under drainage pipes at Piers 16S and 17S.

44. Reset sections of the paved drainage gutter adjacent to

jthe east side of the north abutment slope paving.

45. Remove debris from paved drainage ditch adjacent to the west

I side of the north abutment's slope paving.

46. Replace damaged portions of brick collar under casting of

manhole located 20 feet southeast of Pier 2S.

0 #1
1

~.. '
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I GENERAL SITE

1 47. Remove weeds located between Pier 7N and the north abutment,

Piers IS and 2S, and adjacent exit from stairway at Pier ION.

48. Caution residents of encroachments on bridge right-of-way.

49. Place stone or gravel fill adjacent to the firehose at Pier 2S.

50. Regrade land between Piers 8S and IOS, and 3N and 4N.

51. Fill eroded areas and regrade between Piers 13S and 14S.

52. Replace missing and damaged lenses, bulbs and protective

jshields of handrail lighting.

I
I

I

I
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-100

NORTH EDGEI OF CHANNEL
+10

0K4

NORTH - -

PIE
-50 GROUND LINE (JUNE 1973):1G
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-100(WEST SIDE. 50't
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F-4OF CHANNEL SOUTH EDGEz

rWUAWO CHAYNNEL~

-_ _ J . . . -. - 1 - O T
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NOTES:

OF CHANNEL I ELEVATIONS REFER I
SOUTH EDGE SURVEY DATUM (AS BUit
OF CHANNEL"--'- MAY 1969 GROUND L'

--- FROM CORPS OF ENGI

1,969) - SURVEY DATA.

- -JUNE 1973 &MAY.
, u,.- -- - -- -E PLOTTED FROM FAniED

GROUND L -T-Y 195 BY OCEAN COUNTY DIVl

ILE OCT 1979 GROUND .
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CORPS OF ENGINEERS

| A B

" C -PIN D

I COMMON - ROCKER

BASE PLATE -
'I I ' . I I

II GIRDER EXPANSION BEARHINGS
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CO141N BASE PLATE

t -- N EST BEAR INGS

Et S BEARINGS

TYPICAL PIEETOI A I
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CHESAPEAKE Q

EXPANSION ROCKER BEARING

PIER DATE TEMP. OFFSET DISTANCES (INCHES) PIER DATE TEMP.
A B C D D_ I

S.ABUT MAY 1973 780 I* Y6, _ S. ABUT MAY 1975 730

17S 56 8  1118 1112  105 17S 67

175~11 11507___ ___ O8 15S 71015S 560 iI 1158 1118 1178 Is . I °
__ 700 11I4 1112 1078 III2  13S 7201

13S _ 700 II II Io4 Io Is 1 0.

9s 78- 1178 132 1112 13 9s 740

7S 760 1114 1218 1114 1214 7S 690

5S 740 1338 1138 1314 1114_I_ 5S 710

3S 740 1212 117 13 3S12 3S 740

2N 520 1234 1138 1234 1134 2N 680

4N 520 1218 118 178 1134 4N 710

6 N 520 1278 1178 12'2 6N 74°

7N -520 12 - 13 7N 75

9N 530 1138 1138 4 1138 9Ni 740

IIN 530 1138 1138 III8 1II4 IIN 77 i
13N 530 1114 1138 1138 11316 13N 770

N.ABUT. MAY 1973 780 - II8* NAUT. MAY 1975_80O%

--- READING (TOP RAIL)*
A & C SO. ABUT.

BRIDGE - B & NC. ABUT. NOTE: ALL MEASUREMENTS TAKEN ALONG
RAILING F4'_L ONCRETE SIDE OF BEARINGS OR RAILINGS

TOWARD it BRIDGE.

ABUTMENTS



u.s .

CITY BRIDGE

D ALIGNMENT MEASUREMENTS

OFFSET DISTANCES __"___ OFFSET DISTANCES
PIER DATE TEMP.A B C D A B C

- ,* - SABU, OCT 79 500 156 516,

11 6% 19 , 1112 1o 17S 770 1012 1034 1158 .,
1078II 11116 15S 78 II 1112 ii

11)6 1134 1or 1112 13S 780 1138 111316 101516

16 OI 10%8 10916 IS 780 1012 II 1034

11 t 12'% 111 2 1 9s 510 1134 1314 112

1113 12IP 1I 1214 7S 51 1112 12 1114 12

1316 j I6 1318 111 8  5S 530 1  1114 1314 I1:

2 3 12% 116 3S 530 .121"4 1IB 12'

12% i112 I127 11316 3N 480 1278 1138 1314 ,1

12 11 ,1216 11 5 4N 500 1214 12 ,28

1111 12) 1134 1212 6N__ 500__ __ 1_ _ - -8 1

I 12% 14-- 1278- 7 N 500 12 11~~I~8 1

1114 1118 111 11Il6 9 N 5 0 1 1 2 1116 16_

11516__ 1 411116 IIN 5Q00 1 4 1114 1I1I6

~~"j6 115III u Q 111 1111 I
1114 1 118 11 6 1 1' 6 i 13N 1 490 II I 1316 1616 1I

IIB 118'N.ABU*T OC79 - 480 _ __ 134 - -

CHESAPEAKE CITY BRIDGE

<3B BR IDGE INSPECTION RE
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C D

113

16 1158

0I4 1031

1 123
14 i28

354 1114

Ia V,'I
2121

16 1112

(4, II~$

1~6 .1314

116
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CORPS OF ENG INEERS U. S. ARMY

AB N

PIER~~ BR S EAING PLAIBARNR

EXPANS ION ROCKER BEAR ING AL I GNMENT MEASUREMENTS

DATE TEMP -- OFFSETDISTANCES_(INCHES).
_ _ _A B C D

MAY 1973 740 2378 55 23 512

MAY 1975 770 2378 678__ 2378 6 lr

OCT. 1979 480 2334 8~ 3 6-34

I CHESAPEAKE CITY BRIDGE
BRIDGE -INSPECTION REPORT f18N

I DRAWING 1-4
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